Previous research using the Theory of Planned Behaviour (TPB) for predicting skin cancerrelated health behaviours has not adequately incorporated empirical advances in the conceptualization of the perceived behavioural control (PBC) component of the theory. This study examined the role of self-efficacy and controllability for predicting sunscreen and sunbed use intentions. Five hundred and ninety young adults completed a questionnaire on beliefs and intentions regarding sunscreen and sunbed use. Analysis using confirmatory factor analysis and multiple regression supported a conceptual distinction between two PBC subcomponents: controllability and self-efficacy. While selfefficacy-but not controllability-emerged as a significant predictor of intentions to use sunscreen, the opposite pattern was observed for the prediction of intentions to use sunbeds, whereby lower controllability beliefs were associated with higher intentions. Campaigns aimed at influencing health behaviours should consider the differential effects of the components of perceived control.
Introduction
The incidence of skin cancer and the mortality rate from melanoma of the skin, the most serious type of skin cancer, is rising in many western countries, including the United States [1] , Australia [2] , the United Kingdom [3] and Ireland [4] . Exposure to ultraviolet (UV) radiation, either naturally from the sun or from artificial sources such as sunbeds, is the most important and also the most preventable aetiological factor for all skin cancers [5] [6] [7] . Therefore, reducing skin cancer risk behaviours, such as sunbed use, and increasing people's sun protection behaviours, such as sunscreen use, is critical if the incidence of skin cancer is to be reduced [5] .
The Theory of Planned Behaviour (TPB; [8] ) has been widely used to explore the antecedents of skin cancer-related health behaviours, with the aim of identifying targets for interventions [9] [10] [11] [12] [13] [14] . According to the TPB, the most proximal determinant of behaviour is behavioural 'intention', which in turn can be predicted from 'attitudes', 'subjective norms' and 'perceived behavioural control' (PBC). In addition, PBC can have a direct effect on behaviour. Attitude refers to general positive and negative evaluations of the behaviour, while subjective norms represent the perceived social pressure to engage in the behaviour. However, although PBC was initially conceived as the extent to which a person believes a given behaviour is under their control, Ajzen and Madden [15] also proposed that PBC represents how easy or difficult the performance of a behaviour is perceived to be. Thus, such beliefs could reflect judgements about one's own ability or motivation to carry out a behaviour and judgements about the manageability of external barriers to the behaviour such as time constraints, costs or availability [16] . Therefore, although PBC was regarded as a unidimensional construct, items that fell under this global label included at least four types of measures described by Kraft et al. [16] as 'perceived difficulty' (how easy/difficult the performance of a behaviour is perceived to be), 'confidence' (how confident the respondent is that he/she would be able to carry out the behaviour), 'perceived controllability' (how much control the respondent feels they have over the behaviour) and perceived 'locus of control' (whether or not the respondent feels the performance of the behaviour is up to him/her).
The diverse mixture of items, and the lack of a coherent definition of PBC, led researchers to examine the dimensionality of this construct (e.g. [17] [18] [19] [20] ). Support emerged for two underlying components, leading Ajzen [21] to reconceptualize PBC as an overarching construct with two distinct but interrelated subcomponents: 'controllability' and 'self-efficacy'. Controllability reflects the perceived controllability and locus of control items described above, while self-efficacy reflects the perceived difficulty and confidence items [22] . Trafimow et al. [23] outlined three lines of evidence in support of this distinction. Firstly, they highlight the poor reliability that is often observed when a mixture of items addressing controllability and difficulty are used to measure PBC; for example, White et al. [14] reported poor internal consistency for their 'easy/difficult' and 'I have complete control .' PBC items regarding sun-protective behaviour. Secondly, Trafimow et al. point out that the two-factor structure is supported by research using principal component analysis and structural equation modelling. Finally, they note that perceived controllability items and perceived difficulty items are only moderately correlated and account for independent variance in behavioural intention. In addition, Trafimow et al. [23] independently manipulated perceived difficulty and perceived controllability experimentally, which provides further evidence for the distinction between these constructs.
To date, the TPB has been used to examine the predictors of sunscreen use, sunbathing, tanning salon use and general composite measures of 'sun-protective behaviour'. However, different conceptualizations of the control component of the model have been used. While some researchers have purported to have assessed PBC [10, 11, 14] , and others self-efficacy [9, 13] , the actual items used to measure both these constructs have often overlapped. For example, previous studies (e.g. [11, 13, 14, 24] ) have used 'easy/difficult' items to measure both self-efficacy and PBC. The variation in the conceptualization of control beliefs in different studies makes it difficult to compare findings, as 'PBC' in one study may reflect perceived controllability while in another it may be more accurately described as self-efficacy. In addition, these studies fail to give insight into the role different types of control beliefs might play with different types of skin cancer-related health behaviours, as each study typically only includes one type of behaviour or one subcomponent of PBC.
To the best of our knowledge, only one study to date [24] has used measures of both self-efficacy (using 'easy/difficult' and 'I could .' items) and controllability (using 'under my control' and 'up to me' items) in the context of skin cancer-related health behaviours and compared their relative importance. Self-efficacy-but not controllability (labelled PBC in the study)-emerged as a significant predictor of intention to use sunscreen and actual sun protection behaviour. The significant role of self-efficacy is supported by other studies that used these items as measures of self-efficacy [9, 13] and of PBC [10, 14] . However, there is a paucity of research that has used controllability items in the context of skin cancer-related health behaviours. Furthermore, comparisons between the relative importance of self-efficacy and controllability for predicting sun risk and sun-protective behaviours have not been carried out to date.
Identifying the most important determinants of both skin cancer risk behaviours and sun protection behaviours is essential for the development of effective health education interventions that focus on changing the most pertinent beliefs. For example, self-efficacy has been found to predict healthprotective behaviours such as healthy eating M. Pertl et al. [25, 26] , safe sex [27] and physical activity behaviours [28, 29] . Based on such findings, interventions that enhance self-efficacy have increased such health protection behaviours (e.g. [30] [31] [32] [33] ). Patients' perceived control predicts recovery and functional impairment in chronic illness [34] [35] [36] [37] ; consequently interventions that have targeted perceived controllability have successfully modified such cognitions and reduced disability [38, 39] . Targeting the key predictors of behaviour is an effective way of modifying cognitions and subsequently changing behaviour.
The first aim of the present study was to examine the dimensional structure of PBC in the context of skin cancer-related health behaviours. Clarifying the nature of PBC and the most appropriate items for measuring this construct has important implications for future TPB research. Greater concordance between researchers' conceptualization of PBC will facilitate comparisons between studies and provide insight into how different dimensions of control influence health behaviours. It was hypothesized that PBC would reflect two distinct but interrelated subcomponents: controllability and self-efficacy [21] .
Since the hypothesized dimensional structure of PBC was supported, the second aim of the study was to investigate the role of both self-efficacy and controllability for predicting sunscreen and sunbed use intentions and compare the relative importance of these two predictors across the two behaviours. In line with Myers and Horswill [24] , it was hypothesized that self-efficacy, but not controllability, would predict intentions to use sunscreen.
Methodology

Participants and procedure
Ethical approval was sought and granted from the local ethics committee. Convenience sampling was used to recruit young adults, between the ages of 16 and 26 years, from the general public. Potential participants were approached by research assistants in various locations around Ireland (e.g. schools, sports clubs, universities and train stations) and a recruitment script was used to ensure that all participants were approached in the same way. Participants were given an information leaflet about the study along with a questionnaire. Recruitment took place between the start of December 2007 and the end of January 2008. Data were collected from 590 participants (236 males and 354 females), with a mean age of 20.5 years (SD = 3.04). The sample demographic characteristics are presented in Table I . Control beliefs and skin cancer-related health behaviours
Materials
A questionnaire recorded participants' age, sex and education. Participants were also asked about their skin type ('very fair', 'fair', 'sallow', 'dark' and 'very dark'), how easily they get sunburnt [on a scale of 1 (not at all easily) to 7 (very easily)] and their personal and family history of skin cancer. Participants were asked to indicate how frequently they used sunscreen (see Table I for response categories), whether they used sunbeds and an open question about the occasions when they used sunbeds.
In accordance with Ajzen's [22] guidelines, all TPB constructs were assessed with multiple sevenpoint Likert scale items, which were identical for sunscreen use and sunbed use.
Intention to use sunscreen/sunbeds was assessed using the mean of three items for each behaviour ('I plan to use high factor protection sunscreen this summer', 'I intend to use high factor protection sunscreen this summer', 'I want to use high factor sunscreen protection this summer'; definitely do not-definitely do). Cronbach's alphas were 0.93 and 0.95 for sunscreen and sunbeds, respectively.
Attitudes towards the use of sunscreen/sunbeds were measured using the mean of eight semantic differential scales (e.g. 'For me to use high factor sunscreen next time I am in the sun would be .' bad-good). Cronbach's alphas were 0.77 and 0.89 for sunscreen and sunbeds, respectively.
Subjective norms were measured using the mean of four items for each behaviour (e.g. 'People who are important to me want me to use high factor sunscreen protection this summer' strongly disagree-strongly agree). Cronbach's alphas were 0.60 and 0.53 for sunscreen and sunbeds, respectively. One item ('People who are important to me influence my decision to use sunbeds') was excluded from subjective norms for sunbed use in order to increase Cronbach's alpha to 0.62. PBC was measured with six items, based on those used by Myers and Horswill [24] . To examine the dimensionality of the control beliefs, a series of confirmatory factor analyses were tested: (i) a unidimensional model (all items reflect a common control variable), (ii) an independent 2D model (controllability and self-efficacy) and (iii) a secondorder model (a higher order control factor that influences both controllability and self-efficacy). As the chi-square index is inadequate as a stand-alone fit index because of its sensitivity to sample size [40] , a variety of fit indices were used to evaluate the models [41] . The standardized root mean square residual, which quantifies the mean absolute value of the correlation residuals, is also reported; lower values indicate better model fit, with values <0.05 indicating good model fit. Furthermore, values >0.95 for the goodness-of-fit index, adjusted goodness-of-fit index, normed fit index, TuckerLewis index and comparative fit index indicate good fit [42] . The root mean square error of approximation is a parsimony-adjusted index that corrects for model complexity and should be <0.05 to indicate a close approximate fit [42] . The results (see Table II ) clearly support the second-order twofactor solution. These two factors (controllabilitymeasured with the items 'It is mostly up to me whether or not I use high factor sunscreen protection this summer', 'How much control do you have over using high factor sunscreen protection this summer' and 'How much control do you have over whether you do or do not use high factor sunscreen protection this summer?'-and self-efficacymeasured with the items 'I could easily use high factor sunscreen protection this summer', 'If I wanted to use high factor sunscreen this summer it would be difficult/easy' and 'How certain are you that you could use high factor sunscreen') are similar to those reported by Myers and Horswill [24] . Cronbach's alphas for controllability were 0.72 for sunscreen and 0.77 for sunbed use. Cronbach's alphas for self-efficacy were 0.77 and 0.77 for sunscreen and sunbeds, respectively.
Statistical analysis
Items were coded so that higher scores indicated more favourable attitudes, stronger subjective norms and higher controllability, self-efficacy and intentions. The mean of the items measuring each construct for sunscreen and sunbed use was used as total score for that construct. Pearson's product M. Pertl et al. moment correlation coefficients examined the associations between background factors (e.g. skin type) and the TPB constructs. The relationships between the TPB variables and intentions were examined using hierarchical multiple regression, controlling for the background variables of skin type, ease of sunburn and family history of skin cancer. Participants who had previously been diagnosed with skin cancer (n = 6) were excluded from the regression analyses because their previous experience with this illness may have influenced their beliefs. Outlying cases were removed from the regression analyses on the basis of unacceptable standardized residuals (more than 63) so that the consequent regression model reflected the majority of the observations in the data [43] .
Results
Background information
Overall, sunscreen use was quite low in the sample: one-fifth of participants reported that they never use sunscreen, and just over half of participants reported that they only use it sometimes if it is a sunny day. Eleven percent of the sample had used sunbeds at least once. The most common occasions cited for using sunbeds were special occasions such as before going to weddings (40%) and before going on holiday (55%). Three-quarters of the sample described their skin tone as either very fair or fair and 45% reported that they would get sunburnt 'easily' or 'very easily'. Only 1% of respondents had been diagnosed with skin cancer; however, 12% had a family member who had been diagnosed.
Descriptive and correlational analyses of TPB variables for sunscreen and sunbed use
The descriptive statistics for the TPB constructs for sunscreen and sunbed use are presented in Table III . Overall, participants reported strong intentions to use high-factor sunscreen and very weak intentions to use sunbeds. Attitudes and subjective norms regarding the use of sunscreen and sunbeds were in line with these intentions. Participants expressed high controllability and self-efficacy beliefs regarding the use of both high-factor sunscreen and sunbeds.
Each of the TPB variables correlated significantly with intention to use high-factor sunscreen and intention to use sunbeds (Ps < 0.01). Of note, controllability and intention to use sunbeds were negatively correlated. Skin type had a significant negative correlation with attitudes (r = À0.14, P < 0.01) and intention to use sunscreen (r = À0.22, P < 0.01) but a significant positive correlation with intentions to use sunbeds (r = 0.10, P < 0.05). Thus, people with fairer skin were more likely to report positive attitudes and higher intentions towards sunscreen use but lower intentions regarding sunbed use.
Ease of sunburn was positively correlated with attitudes (r = 0.12, P < 0.01) and intentions Control beliefs and skin cancer-related health behaviours (r = 0.24, P < 0.01) regarding sunscreen use, whereby participants with greater ease of sunburn were more likely to have positive attitudes and higher intentions. Family history of skin cancer was not associated with any TPB variables for either sunscreen or sunbed use. However, participants who had previously been diagnosed with skin cancer were more likely to have favourable attitudes towards sunscreen use (r = 0.16, P < 0.01) and unfavourable attitudes towards sunbed use (r = À0.09, P < 0.05).
Predicting intention to use high-factor sunscreen
Hierarchical multiple regression was used to explore the relationships between the TPB variables and intentions to use sunscreen. The background variables skin type, ease of sunburn and family history of skin cancer accounted for 6% of the variance in intention to use high-factor sunscreen, F(3,557) = 13.29, P < 0.001 (Table IV) . The addition of attitudes and subjective norms in the second step increased the variance explained to 34%, F(5,555) = 58.56, P < 0.001, whereby both constructs made significant unique contributions to the regression model. The contribution of self-efficacy and controllability in the third step of the analysis increased the total amount of variance explained to 44%, F(7,553) = 64.37, P < 0.001. Self-efficacy made a significant unique contribution to the model; however, controllability did not. Ease of sunburn was the only background variable that made a significant independent contribution to the model.
Predicting intention to use sunbeds
Hierarchical multiple regression was used to explore the relationships between the TPB variables and intentions to use sunbeds. Together the background variables skin type, ease of sunburn and family history of skin cancer accounted for <0.1% of the variance in intention to use sunbeds, F(3,531) = 0.34, P > 0.05 (Table V) . The addition of attitude and subjective norm in the second step accounted for 46% of the variance, F(5,529) = 91.05, P < 0.001, whereby both predictors made significant contributions to the regression model (P < 0.001). The addition of controllability and self-efficacy in the third step increased the amount of variance explained to The results for sunscreen use are displayed above the diagonal, and the results for sunbed use are displayed below the diagonal. *P < 0.05, **P < 0.01, ***P < 0.001 (two tailed). *P < 0.05, **P < 0.01, ***P < 0.001 (two tailed).
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, F(7,527) = 73.06, P < 0.001. Controllability made a significant unique contribution to the model, however self-efficacy did not.
Discussion
Controllability versus self-efficacy
The results support the idea that PBC consists of two distinct but interrelated components: selfefficacy and controllability. Moreover, these PBC components play different roles depending on the specific behaviour to which they are applied. While self-efficacy-but not controllability-emerged as a significant predictor of intention to use sunscreen, controllability-but not self-efficacy-was found to be a significant predictor of intention to use sunbeds. The finding that controllability did not predict intention to use sunscreen is in line with previous research [24] . Self-efficacy was a more powerful predictor of behavioural intention than controllability for sunscreen use. This finding, together with the high controllability beliefs reported by participants, suggests that people are aware that it is up to them to use sunscreen and believe that doing so is easily within their control. Conversely, controllability emerged as a significant negative predictor of intention to use sunbeds, while the contribution of self-efficacy was non-significant. People who believed they had less control over the behaviour had stronger intentions to perform the behaviour. The direction of this relationship contrasts with the predictions of the TPB and is not often found in TPB research. However, it not entirely surprising as participants had negative attitudes and subjective norms regarding sunbed use, suggesting that they were aware that they should not perform this behaviour and that other people would generally not approve. Similar results have been reported for other behaviours considered to be risky and socially undesirable. Parker et al. [44] found a strong negative correlation between PBC and intention regarding the commitment of driving violations. They suggested that people may unconsciously underestimate their own control over these behaviours in order to protect their self-esteem or their social esteem.
An alternative explanation put forward by Parker et al. is that people 'consciously' under-report the controllability of the behaviour as an ego defence mechanism. Thus, people who have high intentions to use sunbeds might report low perceived controllability in order to explain their behaviour, implying that they 'can't help it', possibly because of habit or even addiction. Furthermore, young people may perceive external social pressures to look tanned over which they feel they have little control. Similar explanations have been proposed in the context of binge drinking, where external social pressures, which are distinct from the influence of subjective norms, act as facilitating factors for performing the behaviour [45, 46] . As the present study did not examine participants' perceptions regarding different social factors that might increase their likelihood of using sunbeds, this interpretation requires further investigation. However, it is supported by the finding that most participants cited specific circumstances, during which there is likely to be much greater social pressure to look tanned (e.g. special occasions and holidays), as the impetus for their previous use of sunbeds. Future research could explore whether sunbed users have a more external locus of control orientation as this may provide insight into the relationship between perceived controllability, external influences and intentions to use sunbeds.
The present findings suggest that interventions should try to modify sun protection behaviours by *P < 0.05, **P < 0.01, ***P < 0.001 (two tailed).
Control beliefs and skin cancer-related health behaviours targeting specific control beliefs and tailoring interventions for different skin cancer-related health behaviours. As self-efficacy emerged as a predictor of intention to use sunscreen, interventions should emphasize this aspect of PBC. Bandura [47] outlined four sources of self-efficacy that can be targeted in interventions: overt mastery experiences, vicarious experiences, verbal persuasion and physiological feedback associated with successful performance. The use of such techniques can be effective in increasing sunscreen self-efficacy and sunscreen use (e.g. [48] ). Thus, for example, interventions should demonstrate how to obtain and correctly apply sunscreen. If the negative relationship between intention to use sunbeds and controllability reflects an attempt to preserve self-esteem or social esteem, then interventions for sunbed use should emphasize the fact that 'you' put yourself at risk when you use a sunbed and it is under 'your' control whether you do this. Furthermore, campaigns should emphasize that it is possible to get a tanned appearance in a safer way by using protective measures such as not staying in the sun during the peak hours of the day and using sunscreen appropriately or using alternative methods like fake tan. If, on the other hand, low controllability reflects a perceived lack of control over the social pressure to look tanned, interventions are likely to be a lot less straightforward. As Livingston et al. [49] note, interventions aimed at changing people's attitudes are unlikely to be effective as long as they are incongruent with youth culture, which at present perpetuates the belief that tanned skin is fashionable. A possible alternative solution might be to try to increase people's perceived ability to withstand the social pressure to look tanned through interventions to enhance young people's refusal skills and peer resistance (e.g. [50, 51] ). A less intensive approach could use health communication messages to promote safer ways of complying with the social pressure to look tanned, such as through the use of fake tan.
However, if specific circumstances are associated with especially high and uncontrollable social pressure to look tanned, then the most effective interventions are likely to be those that target the context of sunbed use. For example, if people use sunbeds for special occasions (e.g. weddings) or before going on holidays (see Table I ), then interventions could highlight that even one-off or infrequent sunbed use is associated with increased risk or emphasize the dangers of exposing your skin to high-intensity UV radiation before going on a sun holiday, where your skin is likely to receive considerable exposure.
The TPB
In line with previous research [10, 12, 24] , the results support the overall utility of the TPB model for predicting intentions for both skin cancer risk behaviours, whereby the model predictors accounted for an additional 38 and 49% variance in intentions to use sunscreen and sunbeds, respectively, after background factors were taken into account.
Attitude and subjective norms predicted intentions to use both sunscreen and sunbeds. The importance of attitudes has been highlighted in previous studies [10, 12, 24] ; however, some conflicting results have emerged with regard to subjective norm. Myers and Horswill [24] reported that subjective norm did not emerge as a significant predictor for sunscreen use. Conversely, Hillhouse et al. [10] found that subjective norm was a significant predictor of sunscreen use but that it was not significantly associated with sunbed use. In the present study, subjective norm was a significant predictor for both behaviours and was actually the strongest predictor for sunbed use. In light of these inconsistent results, the importance of this construct warrants further investigation.
Background and demographic predictors of intention
The background factors of skin type, perceived ease of sunburn and family history of skin cancer accounted for 6% of the variance in intentions to use sunscreen. In addition, ease of sunburn made a significant unique contribution to the model after the TPB variables were taken into account, suggesting that this factor may be a valuable independent predictor. Interestingly, skin type was not M. Pertl et al. a significant predictor, although one would expect people with lighter skin to have higher intentions to use sunscreen because of their increased risk. This may be due to shared variance with ease of sunburn, which was highly correlated with this variable. Nevertheless, the findings suggest that people's subjective perceptions of the ease with which they sunburn is a more important predictor of their sunscreen use than their actual skin colouring. This is noteworthy, as people may not have realistic beliefs about how easily they tan; for example, threequarters of participants described their skin tone as either very fair or fair, but less than half the sample conceded they would get sunburnt easily or very easily. As skin tone plays an important role regarding ease of sunburn, there seems to be some discrepancy between how people describe their skin and their perception of how easily they burn.
Limitations
Further research is necessary in order to understand how self-efficacy and controllability relate to actual sunscreen and sunbed use. Furthermore, other outcomes such as frequency of sunburn could be considered in future studies. In addition, despite efforts to recruit participants from various settings, the present sample had a very high level of education, and so it is unclear how well the results will generalize to other populations.
Despite following convention [22] in the formulation of the subjective norm items, the internal reliability of these items for both sunscreen and sunbed use was low. This may have limited the ability of subjective norms to emerge as a significant predictor in the regression models. Previous research has also reported low alpha values for subjective norm beliefs in the context of sun-protective behaviour (e.g. [14] ) and a number of studies have used single-item measures for this component [18] . It is possible that in the present study participants did not use the same reference groups in considering their response to each of the items and that this contributed to the low internal consistency. Explicitly citing the specific sources of norm influences, as some previous research has done (e.g. [11] ), may have led to more reliable scales.
Finally, although the addition of controllability and self-efficacy in the third step of the sunbed regression analysis was significant, the actual amount of variance explained by these factors was quite small. The low usage of sunbeds in the current sample may have limited the predictive power of the regression model.
Conclusion
The present findings support the application of the TPB for predicting skin cancer-related health behaviours such as sunscreen and sunbed use and provide further evidence of a multidimensional conceptualization for PBC. Self-efficacy, measured using perceived difficulty and confidence items, emerged as a significant predictor of intentions to use sunscreen, whereas controllability, measured using perceived controllability and locus of control items, predicted intentions to use sunbeds. This study thus suggests that different control beliefs play different roles, depending on the specific behaviour to which they are applied. Self-efficacy may play a greater role in a health-protective behaviour and controllability in health 'risk' behaviours. Health campaigns aimed at changing people's beliefs should be mindful of such differences and target each behaviour accordingly.
